Effective treatment of acute alkali injury of the rat esophagus with early saline dilution therapy.
Controversy persists regarding the appropriate treatment of acute alkali injury to the esophagus. The current study establishes a controlled model of alkali esophageal injury and examines the efficacy of saline dilution therapy. Early saline dilution therapy effectively reduces esophageal injury resulting from acute alkali exposure. The esophagi were harvested from 60 Sprague-Dawley rats. Each end was cannulated with a 20-gauge catheter. Specimens were maintained in an oxygen-perfused saline bath (37 C) during a 60-minute experimental period and then fixed immediately in 10% formalin solution for histologic examination. Three experimental groups (A, B, and C) were perfused with 50% NaOH solution at time zero. Treatment with saline perfusion was performed immediately in group A, five minutes after injury in group B, and 30 minutes after injury in group C. The positive control group D was perfused with saline at time zero. A negative control, group E, was perfused with 50% NaOH at time zero. This group did not receive subsequent treatment with saline. Pathologic examination was performed in a blinded fashion using a score of 0 to 3 (0, no injury; 1, minimal; 2, moderate; 3, severe) for seven histologic criteria: epithelial viability, extent of injury, cornified epithelial cell differentiation, granular cell differentiation, epithelial cell nuclei, muscle cells, and muscle cell nuclei. The positive control group demonstrated scores of zero. Nonparametric analysis showed a significant difference among treatment groups for each injury category. Trend analysis revealed a significant progression of injury for each category associated with time to treatment. Discriminant analysis indicated that the muscle cells category was the most useful category with which to distinguish injury among groups. In our model, saline lavage decreased objective evidence of esophageal injury after a severe alkaline exposure, and early therapy enhanced this beneficial effect.